BACTERIA IN RELATION TO EVERY DAY LIllE.
"It is to be noticed t h a t if t here b e a ny ma rshy p lac es, certain anima le breed there, which are invisible to the eye a n d yet getting into the syetea through the mouth Cl n d nostrils c a use s erious disord ers."
This quaint ob servation is taken from a manuscript written over These h e described with such singul a r a c curacy that scientists beoame interested and studied them. Th e drawings Which were made show the S'l1lle forms wh ich woul d be found today under simil a r conditionliJ.
It was decided t l t t ' " La n ese orgAni SIT,,' ~e SIlorl"t:aJ!!~ou RJ.y: c en e,r.t:t"'d'
, "
.. since no living matter had be e n plac ed in the l iqu ids.
<::
Th e process es of putrefa ction a nd f erment a tion g r a dua lly attracted public attention. Inve st igations were made to discover t heir cauae.
For years t h e. e e n eral bel ief was t ha t ox yg en was t h e a.gent, and even today the h ouse-wH'e will say t hl?,t 8 . c ,U1 of f ruit spoiled " b ecause the air got into it." Th e b ,,-cteria which caused the ch8J1ges c ould not be discovered until t h e compound misc roscope m:?de visible the life which pervades al l fermenting and putrifying matter. Although '
invented in the early part of t h e s eventeenth century, it was not . <liltil seventy years a.go that the microscope wa.s b rought to its preeent e i'..:ective but simple l'onn.
To Loui s P~, 8teur must be ,, '.s cribed the h onor of layine; the con1er-.tone of bacteriology, since he first attempted to cultivate bacteria and yeast •• About twenty years l a ter Rober Koch after repeated experiments built the g erm theory of disease when ile declared and proved that bacteria were the cause of disease and were not the effeet as many had thought them to be.
Then in r apid succession followed the discovery of the bacillus of tuberculosil'l, typhoid fever and Asiatic cholera. Gi ven what it needs in the forr:. of moisture, warmth, and food, the spore grows again and con_ tinues its life as before.
-5animals so universally found i n Nature a s bacteria. Wherever there is a lodging place for dust, they will be found. It is this univer~ sal prescence with their great powers of multiplication wbich renders them of so much importance. They exist almost everywhere on the surfaee of the e a rth. They are found in the wa ter of rivers and l a kes and in t he ocean. _ They a p pear in t h e 80il down to a depth of several feet. Th ey flo at in the air except at extremely h igh altitudes. Nansen found bacteria on the ice of the Polar sea. Flies h a ve them in their feet j bees in their hair.
On the surfa ce of the higher animals and t he h=.I1 b ody, t h ey cling in grea t quantity.
They are attac h ed to the clothes, under the n a i18, amonG t h e hairs, in every pos s ible crevice or hiding place in the skiA and in all secretions.
They are also found in the mouth, stomach an d intestines i n great numbers.
KINDS OF BACTERIA:-
Fortuna tely for us t h ere a re two dis tinct kinds, the dis e a se. producill4i or pa thogenic ba cte ria, and those which do r.ot p roduce disease or the non pa,thogenic. The vast ll'_ajority i:l,re 11011 p athogenic and enti rely hannless so f a r a s we a re conce rned ,and many of them are indispensable.
NOll pathog en!hc bac teria a re very important. This is due to t h eir power of producing ch emical cnanges inthei r food. The product s which a rise as the result of their breaking down or d ecomposing everything which they use as f ood, makes t h em essential a g ents in some of our indust ries and natural i n dust ries a,s well • . HES.'QL:rSj OF _B.A.CTERr:AL · AC~IVI_n:_ _ .l'Ae; p}t~. ho~~:,:~c_ b~\ct~~~a" P,!:,?2uce -6'disease by t heir presence an d by poisonous substances formed by their vital. acti vi ties. However, this r apid multipl ication of pathog enic t bacteria is checked from a lack of suitable f ood or by t he aC()UIDU-, lation of t heir own excretion or secretion which a ct a s pOison to them •• Very few animal or veget able subs t a nces a re able to resist the \ softening influence of some bacteria, and his p ower is relied upon in many great industries.
No method of separating the linen fibres in the flax from the wood fibres has yet been devised, which dispenses with the a.id of bacteria. Th e same process is used i ll the manufa cture of jute, hemp an d cO'coanut fibre anet in preparing sponges for the market. There is thus an endless round ofaxygea passing from plaJttto !I.lIimal, and from 8.1limal to pl ant. Tbe. animals take in t h e complex plant prodUcts and water and give off as wastes due to their activities, carbonic acid and water,which being dissipated into the air are brought, -oack at once into such shape that they can serve again as plant' food.
The' nitrogenous wastes of the animRls are not reduced to the condition in which plants can feed upon them.
Part of the nitrogen is stored up in the tissues of the body of the animal, and wheh it has died, the body contains nitrogen compounds of great complexity. Plants cannot use these compound~.
In order that this ma,terill.l may be utilized by plants it-m1.lst be broken down or reduced to a simpler conditio". This is the work of bacteria.
The decomposi tioK or put refactl \Ve bacteria break down these compounds into others which are often too simple for plants to make use of them as a source of nitrogen.
Through the agency of another class of micrG-ore~isms these compounds are changed into nitrates which the roots of the plaKt can He must depend upon them to turn into plant tood all the refuse from his house and farm.
.de must depend upon them for the peculiar
flavors of his butter a11d cheese. yet he Must constantly guard against them. They may produce disease in his cattle. They may cause his fruits, ve5etables, meats, and eggs to decay. They may cause the dec. ay of the seeds which he has plnnted. Th e mdlst successful farmer of the future will be the one who intelligently handles bacterial ~ctivity, who aids them in destroying or decomposing eve,rything Which he does not wish to preserve a nd who prevents their destroying the organic materials which he wishes to keep for future use. It has been demonstrated that fresh juice to which yeast has beb added, if kept at a tempernture of froJII /55 to 75 degrees Fahrenheit, will convert cider into aJ. cohol in less thaJ!!l half the tiDe taken by the ordilla.ry process. The second cha,nge take8 place wheJl a group of micre-or~anilDla called acetic a,cid bacteria commonly called mother attack the alcohol and cORvert it into acetio acid.
What ia knoWJl a s the Rmother" of vinegar i8 a deR.ae mass of ba cteria..
Ia order to facilitate the process of tonaing a cetic acid, some of the .other ma y be introduced into the alcoholic fennentatioR and by this rre a ns the conversioa of the cider iat. vinegar is muoh more rapid.
The baeteria cauai. acetic acid fermentatiea are callod aerobee ( or bacteria requiriJig air in order to live and work) COJleequently the shutti. off of the air fram the liquid, retards or ' prevents the growth of the organilDl and thu8 alse the formatieR of the acid. After the a cetic acid has 'b een formed, the air must be shut out in order to ' preveat organil!lllla froJII attacki~ the vinegar and makillg it weaker or entirely worthless.
haa been known to become alkaliRe.
Vinegar left uncorked
CPlillf nm : -
As a gents o f d ecompositioR, bacteria will of course be h a rmful wilenever t h ey get i n to 't 1""-' l.t eri il.l ', vh ich it is desired to preserve and it is necessa ry to count upon their attacking any --1..1-. fenue n t able substance which is expos ed to air and wD,ter. This fact has caused the development of one of our most important industries.
Canning meats or fruits consists in Qringin" thelll into a condition in which they will be preserved from an invasion of these micro-organisms. The method is extremely simple, being nothing more than the heati1'li: of the material to be . preserved to a high temperature and then sealing it hermetically while it is hot. The heat kills all bact'eria Which may chance to be lodged in the fruit an d the sea1-i~ prevents other bacteria f rom obtaining access. The rea.son tha.t the housewife LSO often fails in this preserving precess is that she does not use proper care. She may' sterilize her fruit and steri-1ize her cans and then expose both to the genn-la den dust before sealing. Her most frequent lapse, however, is the using of a dish cloth or towel which h as not been sterilized and which being damp is a breeclilljj; plac_ e for germa, i ,l order to dry he .. "Switzerland cans.
oerned with bacteria and their activities than almost any other class of pe rsons. Modern dairyinjl;, apart from the matter of keepiTl£ the cow, consists largely in trying to prevent bacteria from growing in mi l k or in stimulating their growth in creaa, butter and cheese.
As it is drawn from the udder, milk is nearly free from bacteria. Could it be kept in this condition it would be many hours before any perceptible change would take place. The first bacterin enter duriIJi;
the t ' ime of milkinj/; and are naturally derived from the cow and her surroundings.
The manipulation of the udder works off hair,partivles -of skin a nd in many i n stances particles of manure that adhere -12to the kair and udder. All of this material finds its way into the milk pail and carl'ieswith it great numbers of bacteria. The warm.
tem;Jerature and the presence of suitable food supply cause these bacteria to multiply very rapidly and unless something is dene to check their growth, souring o·r other effects of decomposition will take place in a few hours.
TIle work of mi lking should be pertonned in such a way tha tfew bacteri a will find their wa y into the milk.
All his of course leads to the conclusion that the , cow should , be thorou~ly cleansed. All tae surroundincs also need attention. The air in the milkine place must be free from dust of all kinds,whether it be that whichtAe animals have stirred up or tha.t formed from the food. Not only this, but the condition of the hands and clothes of the milker is of great importance. White clothes kept white and clean, white-washed walls and a amooth clean floor will usually insure clean milk.
Not all of the bacteria Which find their way into milk come from the cow or the bam. Often milk pails, strainers, cans and other utensils used for handling milk are the source of bacteria. Since it is extremely costly to secure and handle milk in a strictly antiseptic fashion, some manner of destroying the ba oteria whioh gather must be found.
The application of heat to milk is in fact the only advisab l e and reliable method for rendering it free from genns but a great deal depends upon the Jlwnner in whicll t he h e a t is applied to secure the cleanl¥ condition the milk employed. The dif'ficulties which h~ve ,
to be overcome in producing efficiently sterilized lIli~.JC . . ~:r~ 1lUlf:fl rat to the remarkable power of resiating heat which characterizes some disease germs and, seoondly to the sensitiveness ef milk to heat all exhibited by its alternation in taste ::; and other respects through expo.ure to hiih temperature.
The best method disc eve red up to the present is the process mown as Pasteurization.
BUTTER: -In making butter, the bacteria are vp..luable a :L lies.
Crelllll is taken from the milk and allowed to stand and "ripen. used, since it will always carry baC teria. The water of lakes,rivers -.16Jand the ocean always contain a large number of certain s,ecies of . bacteria. The ordinary bacteria a re ha rmless, but water a lso cat'ries disease germs commonly thoBe of typhoid fever and Asiatic cholera.
The relative amount of bacteria found in ice ~e pends upon the water , frC)m which it is made. Freezing doel'! not appa rently affect the water nor does it diminish t h e activity of the bacteria when they are released. They are more or less reduced in number but not in virulence. Impure water /D.'\y be purified from '1.11 germs by boil-ing rapidly for half an h our. Such water having lost the air dissolved in it, tastes insipid. Air may b e re3tored by pouring from one vessel to another in a place where. t h erp. is 9.S little dust as possible.
Most i'ilters simply strain out visible suspended particles or comparatively large animals and vegetable fonns. A filter in order to ·be eff ec:\live muststrain throulth a very fine medium, slowly in order ~e bacteria ~J.a;y be collected. The bacteria come from the water which is used by the plant •• Tubercle infeated sewerage poured over soil in which radishes were grow in" showed that after ei~hty-eight days the bacilli were alive and virulent on the r a dishes n.nd could readily becOll1e the source of . infect ion.
It will therefore oe seen tha.t bacteria all our friends play a vast·ly more important part in nature than they do as eur enemies.
Without thelll., we should not have epidemics, but without thelll. we should not exist. It is true t hat bacteria by preduoing disease occaSionally cause the prema ture death of an 1.ndividualr·or their authorities l!11l.y brine; ieath to tl;lousands of individuals.
:But i t is. , equally t rue that without them pla nt and animal life would be 1lIlpossible. Inga Warness.
